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VN5«*ff^^^^y^y^K, *©#j|ttft^ k « 

-ftAtttf y Kfc y * * v^f Y\ y** v*^ K, X 

b^stS*?^* ^^m^s n%Nfmj&m v K©3sm&#A 

£©JF»;*rvtt, Blx<iClM?^v^^«{U5StiJf^, iff®! 

£©Jff»#:'©Wfctofei:.L v c, hypx-ry (AFP) 4 pivka-u 

(AFP) *ttffft^fffi«*tabfttfjff>|^i/*ft< fcfc 

*6>fc, *«tffi»^*«fetTV^Tt>»HJif»bftv^^t,*« h 
*©***fc**fe*ftV***,*fc U^ie#5ft.^©fflJH^*,5 0 £©fcJt>, 
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*^^MiSt (MCT), 7i?*&MW& (RFAh a:*/ — /k£A|gft (PEITh 
tfDttttffM *r*# Lt V> 5 fc £>ffft*tB*Sjg < § ft* c 

5 < , mffi&T% ftv»«»tT?ft < > A&fti* *vMBft*©te*:fr8f 

A*l©^ft*^1&«*lfe#jeWfcS*tTV^*. 

Ur^W**-*; ttfls *fcffi#^F8»tt.RNA (Small Interfering RNA: siRNA) 

(felfrZfcifiE 1 ) Hl&<kg§3r 99/032619 "§v* V 7W/h 

(feffM2) BBR&HJff 01/075164 f^>7 y \ 

.ftEttlfrfclttl) Geller, S. A . 2002. Hepatitis B and hepatitis C. Clin, Liver 
15 Dis. 6: 317-334. 

s , mMtemmx ^witt* v h\ v *<?*f- k & .=* - K-f s * y 

20 ? K, V KOM^MlHtS RNA ^*«fc^8 

(CTL) fe«4i*J. CTL ro*?SflmA0m&ff£4>*ft 

25 ™^^<t^<^»^ffit^^m^tt©ll^^t)l±ii-^#^e> 
*I/CV*S„ £©igj£li % #tt*j»*LfcHBVlfe|g (HBs) h^ssy? 
•*-<7* (HBsTg) tK HBs T^LfcR^©!?^^^^^^^^^^ 

Nakamoto £>©#-££«£ 9 :*£*vrv*5 (*l) c L*>U r ©HTa£38S©gfil£ 
30 fti-iHFaMHti^^^t'flW^fetuTVAft^. 
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mmzhtz:i&$kx'tbz>z.k *^®.^%mmi!>m&:v^m&istix^z> 0 HBsT g 

u lEnmmz&^zt. z<D#mm&wz$$v^xtmitm<k&^m$tiz 
fcfe, ro^^m mm&biEnmmxw^ftmmumc&m'r 

15 JjrB SiCiSVvr, HBsTg Offlirt^tt, J?T^J®^$^S#flfem^#fc#fll 
ffifaftncommk U jEWtf^^yr 1^5/**^*^- (FDD) 

fee Pim-3 ae^iJi: htfm#>!&mM?^/<?M%=i~-}?i-z>b 

So 

## i <dt j mmmKftfc lt, />& < ^ t> n.*c^ p> 39, 84, 295 x« 300 

25 #.g ©7^ Ala. 85 #g 07 5 / g&lgas Tfar, 163 Xit 333 # g © 

T 5 y Riaat^ Ser, 195 Xtt 257 * g ©7 5 /Ifea&P Leu, 271 # g <35T 5 
/*a*#Ar*297#i<DTS Asp,313# g ©7 $ / Pro, 

jus 3i6 # g ©r ^ y mm* vai ffe§75 j mm** v ; *oiwb*u 

30 *. tt#y^^KrMW*;fcfct>©*^ 0 
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£ e>fc*»wtt, m^m^r lor?/ mm^n^mn xf*ga?!i#-§-i © 
t 5 7 ■MEaitea- u < 1 1> «o%©#ratt w u i ©r 5 

4>:fc< £ t> N-*tt*v& 39. 84, 296 XI* 300* HOT 3 
/ 8fcaS# Ala, 85 # g ©7 S Thr, 163 XI* 333 # |©7 5 / Wt& 

5 g#Ser, 195XI*257#g©75/IIB*#Leu, 271 #8 ©7 5 

Arg, 297 #9fl>7§; Asp, 3 13 # g ©7 5 V Pro, Xf* 3 16 

#1©7 5y»S!SiJS Val -efc57 § SWS&t<Dto&VW**l, ; -a»oJWB* 

y F&M+zmftm&&mm+&&&mmz&rz>, # y K»f# 

is i-fc, *3B!fl.J*, BW*#l©T3yWBM<r*tr#JJ^:^Klc#^fc 

& fc, #f8?lf J*, ia?tl## 1 ©7 5 J M37!I&-frtr# y -^if- K*-3— K 
*-«#iJ 5? * K, $ €>»CJBJII##1 ©7 5 /Hffi^iJKiML, ^fc< £ 
80% am Ntt Sr^T L ; B£f *# 1 © 7 § 7 RB?U t, X , < £ % N-515 
20 Sj&vfc 39% 84% 296, Xtt 300 # g ©7 5 Ala, 85 # g ©7 5 j & 

Thr, 163Xtt333#g©7 5/Bfcg|£#Ser, 195 Xtt 257 #g ©7 5 
/ Leu,271 # g ©7 5 / Arg,297#g <DT 5 / Asp, 

313 # g ©7 5 / Wm*# Pro, Xtt 316 # g ©7 S / Val tfcS7 5 

SB?(J#-f§- 1 ©7 5 / S&iS?iJ©$5#ga?>J ; JttHBM* 1 ©7 

RBWfcStJS LT, *>fc< 39, 84, 296, X&300#g ©7 5 

y Ala, 85 # g ©7 5 / &nm& Thr, 163 Xfi 333 # g ©7 5 / WO* 

30 Ser, 195 Xfi 257 # g ©7 5 J Leu, 271 # g ©7 5 / 
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Arg, 297#B©T-§/«a*«SAap, 313 «fl <DT § Pro, Xtt 316 

#g or 5 /was* vai v*>*r$ swsmnmajm&BL frim&m 

5 * 1t3£&m It, Wifflm-Qr 2 <n>% 436^M 1413 JBDJK ^ Kffi?!l # 

io £ £> te:*3§8B ft, iaa?!l#-§- 2 ©J& 436~^ 1413 ©* ^ KiB33J©S&#E 
5** v^-^ KS^J. XWttJ* * KIB^Jic*3V>T N 4>ft < £ 

J»^V©#Mfi<)» ^^K©*^Sr«I*J1-« v 5? * K»«S 15-25 © RNA 

is $ fc**Wft\ mm^- 3<DX? v±*f- KBflboVfc* 5 RNA X.»B« 

fifJi-5 RNA dfftlWS, 

*fc**si!tt, hub rna t h™#^©#sw^/N o *M©$& 

*r«3W5*M&fc, «rBSNA^«r3»A-rsri. *BNA5HPfcJ:9 RNA 

25 / y * T * h *H&©tta*-ft*Jlifti-5 0 

*fc*35$93:ft, SMS RNA b hffllXfVftJIfltj^^^ffoJUfil 

J: D , t hm#>m.m- Pim-3 tea- K**ttV%5iNBftJffli^f> 

#ju&#p-wk *<otom*m, m&mv^y^ 

30 *!>**i^k, A««#*«r*^^^Ko»at»J|s&tejfl,«^, m 
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5 Witt, HBsTg-7!>^{C*5Jt5 Pim-3 Ml/^SW77tS,5. 
® 2 hPim-3 <Dtf ]) * * KBJ ^ # y 

B9 3 tt, fc f , v yY<D Pim-3 ©7 5 /■BflfeJfctfc'LfeB"?? 
5 c 

10 04 fit, t h Pim-U Pim-2 Pim-3 ©7 5 / MgtyfrJfciR LfcglT*>5, 

13 5 «\ t fjEJMUftfcWS hPim-3 «b GAPDH © mRNA £>$£&Jfti-H 

■ 8tt» t MfMWf ^HlM*R:*JJt 5 1 h Pim-3 mRNA <93§§l<i>7j*-M2|-efc 

So 

15 0 7 {J, t -Kfff^f VtaRR:*8 ft 5 hPim-3 o«si*taft*tat*>5. 

El 8 « s hPim-3 © siRNA & h 7 V* 7 x ^ Va V Lfc*fr|CiS»t 5, t Mf 

ffl 9 fit, hPim-3 <D siRNA > 7 7i^ , >3>'4 0i g^l^lC, . 
20 HOIt Pim-3 O siRNA SriAlfct MFf»^V«WSfc*srt5ifiBI&ja»l© 

30 fc$ 0 *»W©»»tt#y^^K©5SJl % XtWWiOXW*, 
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*»Wtei3it« r S iRNAj ivN5ffl^»; s& 
RNA»f>t^ttMRNAfr>t t zammmfr tt § BNAM^titS, 
io b 3 KB-tx o fc % *i§^wj3fii^>#^^ y K-c&s, t > pim-3 

#*i-oT?y«Bwia % 7^h, a^^^fcUsiku n-*»*»«> 39, 84> 

296, XtF 300 #*©T3 Ala, 85 ilOT^i^ Thr, 163 

15 RtJt 333 H B 07 5 / mmm& Ser, 195 & 257 $ I <0 T % J WBM^ Leu, 
271#I©T5/ II&» Arg, 297#I©TS Asp, 313#@<DT 

X, 'Pt£<bh N-*»*>fe 39, 84, 296, Xfcfc 300 # B ©T S 7 Ala, 
85 #i©7 5 / gfeftgfti Thr, 163 X J4 333 #@©7 $ / ttStX^ Ser % 195 X 
14 257 # I <D T % 7 mm*ifi Leu, 271 # I <OT X J Arg, 297 # I <Z> 

TS/Ilgi£3* Asp, 313#gOT5yH^j5SPro, Xf4 316 #1 ©7 $ SB 
25 Val T&575/ IMMfl ; 36>-oE9B»* 1©75 /WOffl**?- 

l><f4 97% 

30 wsnmmm ■, x&mmm^i <DT*y mmm\mu t % 8o%z> 
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b 39, 84, 296, XT* 300 #@©7 5 J Ala, 85 #107$; WtB 

g#Thr, 163X« 333 #SOT $/maS-0SSer, 195 Xtt 257#I ©7 $ / 
SfcgS&# Leu, 271 # g ©7 § 7 g&agi&S Arg, 297 #1(07 5; Asp, 
5 313 # I $ Pro, Xjtt 316 # B <DT % J Val "Pfc57 $ 

/ |81B3aj©lF|5#iB?!l&^r L ; ^offiM#^ 1 €>7 $ / WmM^tsiS V *rt+ 

io m« , aaeeai-^T ^ y Msi ©ft pffe&ig 5 fc* ©m*g© ^ p ^ 

BLAST (J. Mol. Biol., 215, 403 (1990)) 4* FASTA (Methods in 
Enzymology, 183,63-69) <%<n>WfcV7 h"?, f7^^> (Unguis) tf5^7> 

is jt (sat, &W2M$&m* t b^tmi- 0 ) a, mmmm®mzm\ 

^*K«W3U C-5feC*S*/VJj?*^S (-COOH), #^JJ?^>U- 
h(-COO-), 7$ K (-CONH2) XfitMy/p (-COOR) tf-5rit>T?t5. 
C©^^©«*R©«|*#fefcf5t, flljUJ, ;^/V, ^^/K n-^P tf/k, 
20 •r vynif/K n-^vkftifOC 1-6 "TW^r/Vg, n^i^/V, v^n^.* 
f/Wftif© C3-8 5^ nT^/Vg, 7s=;K a--T7f-/Utjtif<D C6-12TV 

?7M 2?tf> a -^-7^-Cl-2 T/Vdf /Vgft if 5„ 

* fc, ©.# y ^ff- b*m&. n-*«o7 $ / mmm<or =• / * 

(M^«-OH, -SH, 7$/g, f$^/->£, i;^S, ^7=S? 

30 
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20fi~200®, #£LV>< 1*20^-100 413, *6fcff*t<ttaM0*©r 

fvK ^/wtj/ K ^frx, fcS>$^ 

30 ff5. SUIMI«», ^-7-^5/^^^^^(^^256, 495,1975) 
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!> 3 ^ (PEG) **^WV*^Xfc££fflV^5C:£#-T?t5 0 

MtWBja«)«ftW6t,*IS-l.,P3Ul f SP2/0, 3ltf-AP-lfcir©#fc 

MtfLtt^^iiiaiNBiaios*)*), »k: P3m aw* uv\ n*iejsv>&ttm 

(flWBJS) «ci:'B'ilJBJ!iBJ&Sct©^uv>jta|sei : 1-20 
9* PEG, L<tt PEG1000~PEG6G00^ 10~80%^O||$-C^JnL, 20~ 
40<C % b < it 30-3rCtf 1-10 £B!K h-f-§ v fc fc £ 5 ^iggi 

**. HAT 7S//fy V, 

fcflMMMtittttlC, 10~20%©^MjfiL^?r^tf RPMI1640J#%, 1-10%© 

Mifttttt (SFM-10U (*)) fc^Srfflv^iras-ers. 

« 20-40^, mmmiz, i^b^sihiii*, M*5%m#x& 

«*£%JR& £©&#^n:/y ^3- 

(DEAE) Kiissjfttfe, «»iftt % ^/v5i§&, ntm^fl«, x 

tif vTJ >Al&m*mc* Dftfc©***RU *rfrfc****Ttt#fc 
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X^lfc^U &0.1~20> #*b<ttft_l~5 0«rfihf«v% 5i . fc i ! ^ So 
^WS Kltt****^ ***** 

ttft**tt, MM, m*fttt*tt«. «oA«M« 

mm** 2 ©& 436-* 1413 »«-*Ka»tftt>, #y 

*»»!©#3l5C^V*^Ktt, DNA„ £tf RNA OV^ftiTfcot % J; *>. 
^ DNA fi % A DNA, *V A DNA 7-^7 y gftf 
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M&%<D cDNA % -g-fife DNA ©v^T fi<r>mtSiX^tb^Xh £\\ t-tc^y-f Tv V 

SNA, XttmRHA*£*JlVvtlfcgK RT-PCRfefc * o Tig© Lfc *>©-?*> «fc 
5 V\ > 

* fc. W © aK y 3? * Rtt, 2 ©& 436~m 1413 © * * V 

KBWtr-ttfJjf J> 5? * R„ Xtti^ 2 * ^ Vghg; R ffl MM ft y 

io - R-f-S ^ y * * Rfc^fe. 

*/^^P *V i/fl ^Jia,*^a7-^ n-=V^(Moleeular 
Cloning) ^ 2 fig (J. Sambrook et al^Cold Spring Harbor Lab. Press, 1989) ft if tC 

7~hV trJ*m&&ffi 19~40mMx &*. L < tt&l 19~20mM "C % figflS 
15 ^50~70'C. &*L<«jjft60~65'C©&#&V^ o 

*fc* ^?-Rtr=»--K« DNA 14, J** 

53 ~ R^<MtoKeW©-«^ft^r-f Sifrfifc DNA T^^-fr^wr PCR fete 

«t o -c^^-f 5 * fcaara*^^ ^— ta*aA/«xwA **»w©-* y ^ 

^ K©~ Xfi^«**a~ KfS DNA mn h b < DNA ^flf^t 

20 SfSLfcfc© t b©^yy ^-fef-^a ^fcJ;oTSSiJ^-5^i^TC?t5 6 ^ 
✓s^^y ^^-^^^©^Jfett, • 

(Molecular Cloning) ^2JS (J. Sambrook et al„ Cold Spring Harbor Lab. Press, 
1989) fclBttO^fcft ifT'^T 5 r i S.fcfeftfc DNA 1 SSl^CT, 

25 * S. « DNA S'-c&WMiCfltlHfe^ K V i t T© ATG *#in U * 

3'-*«M«fc:fac|BR*t±-3 K^i t-r© taa, tga, xwt tag *fWpbrt> J: 

v\ £fte>©«Bf?MM=< K^aWKita K^tt, m^ft^DNAT^*- 
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V KK&Jfc-t 5, *:tifo'J>ft< t h 15 % t utf^'Kfc^ttr PGR M 

y >*©3sa-«^ ^sgg® # y k&.=»— r-t 

5 DNA @«Jt1-5 DNAWtffrSO OtflU tt.DNA ftf**** ft~C^ 

-efflVNS^ *J»» 5 P <0| x pBR322, pBR325 % 

P UC12 % pUC13)> tt****©:/?** K (flU pUB110 % pTP5, pC194h 0 
K (09> pSH19, pSH15k 177^i5:W^7!)t77- 
52, V h 13 «7 >f 17 ?i/^TV <{ , a. O <7 /I/* if <Af{|J& «7 

pAl-lU pXTl, pRc/CMV, pRc/RSV, pcDNAI/Neo if # 5 , 

HSV-TK ':/n*-*Hfci?.#ife$. *te3JS*V*PliT«ifT** 
trp7°n^— lac^n*-*-, recA^c^-*—, A-pL^B^- 
Ipp T7 -WEtesJSy^^^M 

SPOl 7°b^>-*~ s SP02yn*-^- % penP^n^- ^v- 
fcif, PH05 ffx**-**-, PGK7°B*— 

GAP^B^-*— , ADH rn^-^-^if^fet?; $ &fc*££#ajMlM&t? 
fc&tMHt* #?y^Ky yT'p*- * — „ P107"n^— ^^-cfe5 0 

tffeOfcJBv^S l/rtt, Mx.fi, ft Kb* 

sfeJSTG^ate^ r^f^y.vji»ttjt^> **-r*r s^WteSfc^fcif & 
K© N-**«4c#Jp^$ 0 ttte^aj/o; y fcTJMrr?*5j§#8u PhoA 
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*3§sg©# y K*a- K-rs dna *#^sH**~-*jiv^jHtfi 

$?*J*y-f jy^;* (Molecular & General Genetics) % 168 111 (1979) 

a^fV *E-t?$*- (Methods in Enzymology) % 194 # % 182-187 (1991), /c> 

7*-f •a-ixi- (ProcNatl. Acad. Sci. USA), 75 # % 1929 (1978) ft if 

7 P i?- (Bio/Technology), 6, 47-55 (1988) *£IOE*©2r|lcsa*fcS, 

= 263-267 (1995) (*#Hfc3§frh S^ppS?- (Virology), 52 456 
(1973) fciB«©;fei£tfS&5 0 iL©«fc5{cLT % *38W03i«j;^^K^=i— 

K-t-a dna *~?MWtem$tiitm%fe&mmi-z> 

*©£*£&»&&**» s**, *«**©&#■£< *ftTv*s. ittut 
mmt lt«> ^a-*, **** > ij v % bt^», ^a**^ 

^hV, A***, *£|fi % ^Wfattffittfc^ 

Lttt, mfcji/ui,?^ y y * a, awfc 

•7**5/*Afcififc$ 0 .flW**^, tf*5HR, a-JMBSB* ft if * 
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M&St! M9 mm U y- (MUler), V^-1ri\, • . 3^*^y f . 

V • * 5-.i?x^y^ (Journal of Experiments in Molecular 

Genetics), 431433, Cold Spring Harbor Laboratory, New York 1972) ##&IV\ 

mnttmm xs^wvm 3-24 v\ ± 5 ; a«*ii#*;bfl*. 

A'*'" (Burkholder) ft/Wgifi [Bostian, K. L. f>, 7"n^— - > 

If • tVa fvU • TjJy*^— • ^ . -^mx^ X • • . a^-r^ -c 
(Proc. Natl. Acad. Sci. USA) , 77 4505 (1980)) f0.5%*f*yg[^ 
SD Jgjjjl (Bitter, G. A k , 7>n i?y^X • ^ . if . f>a ^ • T 
* 9* 5 - • *Zf • *>f rc> W X - ^ • if • a^-xxx^ (Proc. Natl. Acad. Sci. 
USA), 81 #, 5330 (1984)) pH ttjft 5-8 fcHMH-S© W 

*UV\ 20~35<CT?#«J 24~72 *B8fT*V\ iBWfcifc£T»»* 

(Grace's Insect Medium: Grace, T. C. C, Nature, 195, 788 (1962) ) fc^HrffcLfc 
10% !>^JfL«f«««a««rAl^^«F««e^Mv^ a «jfc© pH e#5) 6.2~6.4 

& 5~20%©iJ&ie^jftL^^tf MEM Cif^^V^ (Science), 122 
501 (1952)), DMEM^i (^ BB^ (Virology), 8 396 (1959)), 
RPMI1640«rjfi CS**— *A> • *7 • ? - T * V > TV 

ml/ (The Journal of the American Medical Association), 199 #, 519 (1967)), 
199 mm If • yf^xr^ . 7*- . -jf . ysV^n 

^•^T^^> (Proceeding ofthe Society for the Biological Medicine) , 73 # % 
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1 (1950)) teZ&m^Zo pHli«j'6~8T?fc5«tU\ ^*f*Mm^30 

io mto*Kmm-*mm*T-i?>'k £©«©ih\ h v h > x-iootm & v ©jub 

#*I*T** ^©#«^fcXtt#J»iJbfllfc*&ltU _y»fc**>*. i 
lt#^ £©ig£fi]ffl-r$::fr8u h ^77 if ©#m© 

20 ^^m^»fe*^©^m^©^«ffii-575?fe*jf^fc5 B 

30 S feK,*:»Wf4fc MT»^^©4»llft^^./<^jr©*aS:jqi»Ji-$ RNA# 
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^triUft-rs. m rna ib3?ij#-§- 1^75 / mmm%<£trtf v k 
kt5 mRNA ^©^i-5ia^ji?§]©rt-5 i t Kzvmmmm-t 

Zh<Db2fZ.Z,tlX^5 a W*_^ ?r<<Tbm* (Fire etal., Nature 391, 
806-811,(1998)) fciB«fc<**V-CV^ RNA^t H ClS&fcjgri-^* *>;h,5 0 
& RNA IB^JSf - 2 1413 ©5? * VWM<DU#m 

IK^vo^^^/^St^aSrflifWThS, RNA^-efe 5o ^rna 

^©^^Ix^K^Ofctt, 15~25,£r£L<f* 18-24, #fc#£L<|*21 
~23 

T 5 y *B*t t 80%<Z>ffi|flJ& L < « 90%Oft|^tt, L < 95% 

* fc> <om rna a^i*, b?k*# 3 ©* * v*-* kbm* h rna 

^MiSr«t5 RNA^?fccTUVv t*RNA#* (siRNA) fc, 
^©^fe (M> Nature, 411*, 494 H, 2001 ^) fcigCT, «W©-#!T£ 

*%W(D RNA In yivo Xit In vitro T?ftflJ?~S#£ N &RNA& 

* 4 *©tt*M& fc * 2 RNA ^ £ + 5 0 c J* - ** RNA 

*U\ H*tf, «RNA^.©3^j»fc7K»3£#ip-t-5 % -*H©W5|c«*- 
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MfU*. ft&M, Jtfftfflk tiHMI, MI«M, MUMMDAU MM, 
5 iWbJW, Mfe*, .JttfflgttftU ftftftami* 

mkm» mmm, ®.m%k mm*xm9m&i:&m^&zb&-cs6, 
z*>wmfas rc*y-/K i->b^ -t??^ 

#y e^/vtfcnj KWj;*?©*^, ^fy/y, 

hy 9 a. *vfy* ( 7?t7>*, umijmw-> y ?a % jam^/ks^A, 
15 jKy ^-^^^u^y/vif^^TO^^^/K 9 # y a-smh- -m *a, x 
^Ty^flifV^y-ty k, r^y an* £©jftm* ^rryy 

* v smmi- h v $ a* ^ (omto&mm, ?v±vy > ^y/y* i?©#ts#j % 

S^TV* H8f> *tjly ^J^-r K K4*^4JMtoft**k Jft 
«3tfflfc (>o-f, ^iftf/HSk ST©$0> «*tt'Wm«i, iWVttft. w 

**fcff 5 - fcjfl***, 
#S5?H©siKNAii N fc K *©&©*&** 

9y K -*9*s *^y 'K t y*, £t % 

so *=^;* % iJvvfcif) K:«-bTft#-r5^t*-e#5 0 « siRNA, Xl$Z<D 
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JttmtfXDftM. fi^/w- Kfc^fc J; 9gJ|»<fc5 0 

fen**-*-***, -jftfiSfc, «6M«©jfcA«#te4sv*Tfi, -0 

fco**| 10~4000mg v ^* L < 20~200Qmg, <fc »> L< ttft 50-500mg 
****«, *ttaft.K»^-*-5»*t*, * siKNA © 1 Jff 

.A*fc*^Ttt, - H 10~2000mg «&, 0* b < ttjfc 20~1000mg « 

i 5 # ;§; b < »ft 50~500mg 8ft & Z,<DtiW% L V > 0 

zmmc, mm rna ^»*Xi-s ^ t ,' * rna a-^tc bnaw* 

ft£=i- S*fi?*»fe<5*4'itfc mRNA fcJcJMK Pim-3 

- 1 «t 9 % pim-3 ate^^a- Ki-s#y Kegum*** z t 

5 siRNA » % *NR*fff»^^o#»^fe, »WKg& Sm^y^M^ 
flfJtHf V* 7 /W ? X © 

^f - y 1*± (Dr. F. V. Chisari: The Scripps Research Institute, La Jolla, CA) t>h s 
107-5D mm<0 HBsAg h7^i?x = ? ^v^ ft . Tg [A1M> HBV] 

Bri66; inbred B10D2,H-2d) ©ftftfcgtffc. 107-5D 3R-*fcJCfi % T/U^y^u 
**-*-<D&&mWT\znfriiit HBV iMn-^ta-KLfcll 
(subtype ayw) ##&U HBV ©-tft-^fri;* 5 K/K ?-3*kv** )3 
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-^aejtSrfRWBrttfjss-t-s c*2)„ 
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(*3), <®m&mjfo^&T mi&<Dm*&A&&ittetftit£, — &.mef 

Z tftftV^ (*2 % *4) 0 

*<d HBsAg h5i/xv=~y t^vxnmm&ifcmu tmm (900 C Gy) & 

li&Lfc^ HI*««)3tfiTFJ*^«r'L-CV>ftV'»Bl(a)2 (H-2d) 

1 mmn mai'^ um.ic. HBsAg 

3^TV>6*m*!7*$/=7*-i>* (HBs-vac) fc, JK^iCttft 3itfcffl* 

«<&3tft i aFift^*f?oTv>ft^BiaD2 (H-2d) ~*vx<Dmmmm m mzmt 

^^KMLTV^ (*1)„ 

vitmm&<bi&E%mi»it>fto tit, ^^^^iniii^trMaRtistt^ft 

V- (FDD) fciNtfc (*5) 0 
-ffc*>*>s £RNA&RNA-tf>- (KNA-Bee:BiotecxLabolatoriestfc) grfflV^T 

£ ftfc RNA 2.5 m g, iBl59|Ki (Siq>erScript reverse transcriptase: Invitrogen *fc) % 
S^t^^^LfcTV^-T'yW^-GTlSA, GT15C, GT150 *^V^T.«|B 
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50ng <D RNA fcft cDNA U RcDNA 7Vj>-/7^- 

0.5 aiM*:, tenoy^J*?^- (lOmerkitA, Operontt) 0.5tfM> ^H^O 
dNTP 50mM> Gene Taq UNA* J) 7— £ ?4<V3*— V) 1 

y h % Taq DNA tfV / (£flft*3£rtk) 1 ~= ? h <D b t fc fcJSV->"C* 

5 sK y (PCR) Srfrofco PCR&3Mfet£* 6%zK y T * !> yvr 5 

K-8Mli^t^iL % Vistra Fluor Imager SI (Molecular Dynamics tt) 

^LT, lttO/<yKtyA'*>6iJiJU ' pStBlue-i ^^v-, (Novagenft) 
fcJlV^T^P— -eLT, JfALfccDNAOS&ga^JS:, CEQ 2000 
10 DNA##r>XxA (Beckman Coulter tfc) «rJBV*-CjfcJgU> Gene Bank (Of— $ 

c © J: 5 K If ., *3§i§i!# £> ft, fluiftttttoftg £ 2E*Hf EH h fti*&&SB9> 
}£5£;£, 60 4@<£>&S: Ufc/7-< ^~©i|&^;fr*&fflV>T, FDD $ £ 

.2@o'8h2tufc*»^ 38 a& 56fl«9^v Fomm^Mtiw 

bft^Pim-3, Pim-1 t Pim-2 fc-Strfc'JJ ls/*U*=.y*i->-i?f%& 

Sr^o^^a^^T S3l-teJB1"$ Pim-3 teMtatt, ¥5feglK) 
RT-PCR«|*fSrfTofe 0 

25 

Pim-3 RT-PCR ftfff 

<fc 9 P C R&ffiZMte Lit (*6). Pim-3 Rtf*' J> -fe n 

T/vxt F3v*mm<mt cgapdh) ififlnw^y^-t? 

30 Xm$&&ft%\<\ MJ&i-ZcDN&Z&jt. 
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Pim-3 irVX; 

5^AAGCAGTGACCTCTGACCCCTGGTGACC-3' (E?!|#-i§- : 3 ) 

Pim-3 T^-tV*; 

5'-CAGCGGAACCGCTCATTGCCAArGG-3' (fiE?U#-j§- : 4) 

GAPDH tVX; 

5\A£CACAGTCCATGCCATCAC-3' : 5 ) 

GAPDH Tyfty^; 

5'-TGCACCACCCTGTTGCTGTA-3' (IH?!Jii# : 6 ) 



3i»4E9m (REeverTraAce : ]|WJHQKMeft*tt) • * K • 7> 

^ A - -7*7 4 (Amersham-Bioetch ffi) Sr^tf 20 ul 4>T?, WSS{± 

RNA1 Mg frb cDNA &^$ Lfc.#6;ftfc cDNAO.S mI t TaqDNA *K U ^ 7- 
i? (£!Bm3&*fc) XOT?II#*3 .2: 4 fcvvb 5 i8<!)M**i3«^?^ 
•v— SrffiV^, Gene Amp PGR System 9700 (Applied Biosystem *fc) 1CT, 
©fi«AfrT?aifi-T-Ji«Srfj«;>>fc : (94X5 • 2 #) x (94t-30 g\ 55*C - 1 
£\ 72<C • 1 #) X30 B> (72^C • 5 #) X 1 |U 0 

IfefrCWttlbLfc. ^FOSWttr NIH 4**-&&my7 YV^T Ver 1.61 
(National Institutes of Health, Bethesda, MD) MV» , Clft£ ; U GAPDH t <Qfo& 

glltt, Pim-3 M^^t^77ffc5, ■ lfrfeVvc, N», &g 

©*M6h 15 tt^LfcMjNBISSr^A^ 15 tr M | (tt&RttOJffg), StFC 
l*ftttl^rV^VVIHB**S»AII 15 fRMO HBsTg -r^^fffMQi^^ 
RNA fcJfrfcH U Kr-PGRflWfcfr 5 i i fc J: 0 Wft Ufc?*-* fc^?- 0 

Pim-3 i GAPDH © PCR&&fc©.Jfc*fcftJgU fiftiILtl/V)5:^-7>>^© 

Ixfco lfeW-^69*«tt«:ANOVA*ft«r»V^TWfliL, P<0.05 Hftymict 
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Mb Lfc„ 

^<Z> Pim-3 fc^SraTfc^*#fl&RT-pCR«HffO|S*tt, SfflB FDD M$f(D 
**HH\ H 1 W 6> 35»* J: 5 Pim-3 mRNA a v f n - 

£W#f£;frfc Pim-3 (hPim-3) © fc h^llitfe^^^ V^-^ KiB^iJ^^-f § 
fc£> % fc bffflli^VM^HepG2d^ cDNA7-r7'7y'-S:^i|lL v — 
^^^SrffoT Pim-3 cDNA <D? u—^isyt % * U*<f- FIEM©fcj££?ro 
fc, 

*1% m&WKepGl^ j&V^mfcVitV-ymytjkn (Atlanta Biologicals ft, 
Norcross, Ga.) 10% x. fc y =$t&s( - ^^(Dullbecco's modified 

Eagle's medium:DMEM; Sigma *fc)fcffl V>T, MWtffX 5% ttOS*tifc $ ft 
*3to«**fc*IV*T, 37 , CT?^#tfco 

^ja^HepG27&^±RNA^^JHU, # 0 ATail &^tf mRNA 
mRNA*#S5!*y h (OligotexTM-dT30 mRNA Pulification kit: £®3t#a££tt) 
-C£«tLfco #btufccDNA%, ffiHS^lMf (Superscript reverse transcriptase: 
Invitrogen *b) b*V =?-dT Tf^^U 4fcJ9Hn*K4&\ *Blf& 

DH10B (invitrogen ft) £fflV^ P CMVSPORT6 (Invitrogen tfc) 4 1 {C cDNA y 

~£:/n — ^ £ LtW GENE TRAPPER cDNA 7$i?T 4 ^± is * 

* r.A (GENE TRAPPER cDNA Positive Selection System: Invitrogen *fc) $$j ft 

UXftofc. 

* y =fv*-OE?!l 5-CTGTGAAGCACGTGGTGAAG-3 1 (&*!!#-§•: 7 ) 
-PCR** y -=^&frofc 0 
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C>m± Via cDNA * n — Vfi, 2,392bp <DX ? KIB^fe £5 „ fflCJls 

r-Sr^-ev^o 5'^fii?|S^f4 QC -g-^dS 82.3%T?fc 9 ^ ^Lt 3 '#£18 
f!W&.tt ATTTA^f— ^dS5 = Vf-t TATT^^-7^ 8 = tf~ £*;h,TV»fc 
CH 2 ) 0 £ ©KPJtt, EST ^-^-^JiTSRSiiifc hPim-3 cDNA GH©# 

feU&mwkm— -eboit 0 *©t-^ji^>^7^ A ( 0 rf) «326 

5 7 fKK$0 (£?0#*- : 1 Sr^tp^S 35,875 V K (* V 

'**m KLTv^c (13), *jb\ p 2 *3vv-r at y v^^y (tatt 

XI4 ATTTA) tt/W 7^ M'i L-fc„ 

|£ ORF ftT ^ y WtWSM (fi5«#*: 1) B^^y 

r- © Pim-3 # y * * \s*«f- h't&m%m-& (95.0%) fcsfrLWfe <H3)« 
rftfeOtMMfrfci'fc, *38H*fett«^.o— yftt h Pim-3 cDNA i*|»ft 

fc, 

tt cDNA |£ a- K**tTV>« t h Pim-3 # y Kt± x 9X7 Pirn (73.9%) 

(Xenopus) Pim-3 (Pim-1: 68.7%) t T 5 /KV^/UT»lfcV>ffiflHt 
Sr^Lfco $ h Pim-3 tefc f> Pim-1 (57.1%) RXfit h Pim-2 (44.0%) 

y h > RXPt 17 * Pim-3 ©&$fc N ttft, l4Ckh Pim-l~3 <DT%; ^@E?!I 
©Jtttfi. DNASIS-Mac 3 ^ 3.0 y 7 r- * *T (DNASIS-Mac version 3.0 

software: Hitachi Software engineering Co., Ltd., Yokohama, Japan) £r£j V ^Tfro fc 0 

citu e> ©gallic: *jv hPim-3 i n CT s y 7 <c h 

t ME#^a^{cS3ltS t h Pim-3 mRNA <D^m, 

fc J>jE& «i»{C*5tt 5 hPim-3 mRNA ©Sgftfcil^&fegK JtJM* 3 (0 hPim-3 
MB. cDNA ^ n— v (2,392bp) fc*frJfc?-5 2.4k bp O mRNA y — f 1/ 

WfcLfciili, 1 2:&]», 3 : #JMk 
4 : ftfc 5 : J»jft % 6 : jftfe 7 : *j* 8 : jfflfe 9 : 10 : 11 : 

12 : ifiL© 6 jfcJ^ (gfc^B:® 5 V-y&mm*) 9 % mRNA 
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ft^tKD hPim-3 © V— >\^nVXmhtz B 
*S~Vf?x*? b&flffcfetfS mRNA ©#*f « % t h 12- U-^ MTNTM 
y h (Human 12-Lane MTNTM Blot: Clontech &, Palo Aho, CA) Srffl V^T*5 
Cfeofcp In vitro t?fe^L % J>^*/ys^ (DIG) T7^tfcrn-^|: 
**tWiiW*a* (Pim-3; 70t^GAPDH; 68*0) >9 X&*fc 0 * 

©&, aiHWi/^WW-KJ^A (sds) Sr^tf2xssc *y7r-*m^ 

68101? 15 #W?5fc# U*V^t? 0.1% SDS &#tp 0.5 XSSC 7 7 -£Jf 68*C 

V\ DIGftffl-3ry> (DIG detection kit: Boehringer Mannheim Biochemicals ^t) TJ 

*©**, BB5*-**J:5fcttiirf r3t*»fc#*ttT?M<, IK, MR, Wilis 
Wilis 3lt3«/Miit?tt|§3itt^ffl*3xJ5ij5vofc 0 

mmme 

t MF*WfVlBia«ci!:-*S.tt5-t h Pim-3 mRNA ©38f| 

hiff»^V|ittfcfert5Wto-3n«NAOJ8fl*P^<.5fcje) % RT-PCR$#f 
fcfifofc. *-fc*>t>» t hfFJ»^V«Bja«cH0pG2(l), Hep3B(2) > HLE(3), HLF 
(4), HuH7 (5), St? SK-Hep (6)fr h , HJfeflj 2 ©#&-<•£ RNA W U Pim-3 

ite^s M^ytP7/vft Ksy^ftn*** (gapdh) mk*mnm? 

yjv~*y K&ft^T RT-PCR Srfrofc. *©*$*, g 6 fc*$*nCWS cfc 
5t N ^WLfc™^V«^Tfc lu'im-3 ^to^tLfc. ft:j3 % JrfE (1) 
~ (6) «0 6 fC^T 5, 

1117 

Pim-3 # J) K IC^f 5-!tt#:©f^R 

ft Pim-3 ifcfrfc, 7ttf^ ^7**fc££*tfcg*e U TO Lfc„ *-f N 
Pim-3 «#.»-^^K©T5/lWBW ©T^/i»jii ; 3ft^fe 
32<fcfc#iS"t-5^7'^.K»r^tr, JW^'/TsJ/ (KLH) fc»<#.£* 
fci(h#4fe (KLH: CGPGGVDHLPVKILQPAKAD:E?!l#-§- : 8) *ffeRU -ft 
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m&^mmmmm^m^ egg * h 7 * f i g y si^ta (EGGstract i g Y 

Purification System (Proinega &)) Vv-C*fcK U 280 nm -?!&3te|g£$|3£-f-5 
t MfiUWIMfc-fc*J«"5 hPim-3 <D%m 

k hlfflfctf S'fcflfcfcijatf 5 hPim-3 ©BfiiSrii^Sfcfc, fc hjffl$#>ffil££ 

.-fVfcfffclo, *-*/*-A&k& (100~70%) Oijg^d^^gB-tfS&SUSTK^JL 
fc„ W*0.3% (w/v) «»<b2k**^tfPBS(-)'i»lftt3fttfc|l % 3%©jEft 
ft? If- (DAKO) fc£tf 2%© BSA/PBS (-)Mfc*Dx., TtfS?V-tf 
^ > ^ * y > (Avidin-Biotin blocking kit: Vector Laboratrise tfc) 1? 
feSLfc. #V*T\ tttm^«**:^7>f Kfc 10^g/nU©&Pini-3 IgY, Xtt 
*ft*i'K:#fc: IgY fci j>~|fc 4tf«ll U 51 %m% 2.5 M g/ml © tf *-^V*££- 
7^?h-^;=7 hi; IgY&flc (Promegatt) trfflV^T, ^fiT 30 # fffl&Jffi L 
fc.#fcftfcftft#&fl:f\-'<* **x-T yxJ-> ABC * v f (Vectastain Elite 
ABC kit: Vector Laboratories tfc) £ ^ ? X V DAB £ft$- y b (Vectastain 
DAB substrate kit: Vector Laboratories ft) -SrfflV^T, ^JBffclWc^-Bptite t 
fc 0 ^r©^ KSr, f iSf-t/ y j/ (hematixylin: DAKO Jfc) T^ffe 

0 7 fc^i"«fc 5 fc8fBWJ'iai&fc*SV>T % IgY T?f£ hPim-3 

E»Jff*JBTtt Pim-3 #»aixTS9fe-f» tMOfZ>> 
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MtB?m#fm®&& vtv*s. fcMg^ttAas 40 m> b & 400 m 

m m 9 

siRNA (DfcM 

siRNA (Short interfering RNA) SrfHKbfc. t^>yf- TM siRNA 

H (SilencerTM siRNA Construction Kit: Ambion fcJBVvC, {£fl!f!& 
88#fcttV^o.fc e *-f % siRNA 1*77^^ (siRNA Target Finder: Ambion 
tfc) siRNA KfrS>— (siRNADesign Tool: Ambion tb) Sr&ffl U mRNA 
.tefett5SIG&#» pim,3 KLTV>5 mRNA yyjj y^ v 

(ORF) IC&5AA (N19) UU EM £ * 5 £ 5 , tfRNA.Z^M^H s >frttfh 
Ufc. 1~ft fc>*>5Ift Lfc siRNA ©gll&IBMi*. E^fl-i- 9 ©* ^ u^-^ KI33?iJ 
«T^ORNA|35^fc5 0 »NA|35^{Cg|L, ffeOfc h^/AEJfltfcfefc 
BLAST «*fca»**T*tt©#»ttfc*»Lfc D fc$ mRNA 

^ KEBI.fc % MLfc siRNA ©* ^ t^*-^ 'KG&lfttfcO&jS 9 -Cfc5 0 

*ft £ ft 5 mRNA © 5? * KEM(cPNA *tJ&) • 

5'-GCACGTGGTGAAGGAGCGCGG-3' 
siRNA ©3** YWM : 

5'-CCGCGCUCCUUCACCACGUGC-3' 

^tufc^V^RNA »T# (E?U##: 11) fcfWIUfc. 

7 RNA »f ^ l^^-f - KEM : 

5^GCGCGCUUUGUAGGAUUCG-3' (E?!!#-i§- : 11) 

hPim-3 siRNA Qgi&ttfk 



(E?>J## : 9 ) 
(E?tf## : 1 0 ) 
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mmm 9 <d siRNA, rx*? rna mK*m^x sirna osmk^wh l 

*1\ HuH7#fllS (7X105 fi) 6cm HfiiHI^ y^afcjf*, 2 0 

ffligSlL ItrfB siRNA RWsjfJ* RNAHfJtSr^^n 

125 pmol i.y^^^jJ'^^V 2000 (Iipofectamine 2000: Invitrogen #) 12.5 /i U 
Opti-MEM (Invitrogen ft) 2.5 ml &ffl20#W«MiLfc c 
*Mfc#jfii»DMBMT?^.Lfc«|^«[Oa8iaiwE^ifc, ftOfl, FBS 
* DMEM £ 2.5 ml JO A, FBS 10%{C^S * 5 fcfS3t 

L 96-!7*/V7V~ 5X103 lOMtiV^ *MS©aaW5tttt 

WST-.1KX (MTT <D ~?~jrv if ;BoehrmgerManimeimBiochenoicalstfc) 3H£fflL 

> 3 £ a V h p £ Jfcjgfc U Pim-3 CP siRNA ^^7^7x^i/ 

*5/s y»4fl HHfcTftt, Hfltevfi^K:, 7^^ BNA ftJttt&tfttfti 
fta*»#*bTV»*Vv0£#^ Pim . 3 0 o«i3g#-efi.|BJftdS«#ttj|6* 
fc„ Ixfc^oT, Pim-3 O siRNA flBSfcJ: 0 t hlf j*#VfM& HoB7 ©£#J£ 

hPim-3 siRNA **ALfcJ}fj|i^fy*|BJia<Z)JjiBa^^jo^ 

&tt0fl 0 siRNA Sr-WALfeffF*Jlfi/|BttHuH7^«v\ 

tea ^LX, 3$fc-7v\f<?VJ» (propidium iodine) 50ng/mlil, RN T—-&A. 
1 u g/ml SriJP A, «MT7 30 &IHI&31 U EDTA 10 m M i * -5 £ 5 

^x-r^^iSrJhJ?)fc 0 ^ — MSLfc^, FACS ^t!)/^ 
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(FACSCaliber: Becton Dickinson $fc, Bedford, Mass.) trMV^T^Hff L % UtV*-?* 
Ztl?tl<DmmmM<D#m*Ml&&m&my-7 h (Cell Quest analysis 

software: Becton Dickinson ^fc) fcAVTifettLfc. *:<Dlfe^ BU 0 .5 

Km-3 <b 8iRNA«r9lAVfcIf»WfV«iJ«-cri, mRNA 
Lfc*Mfr*\ aVhn -*CD*M& £ JfcfeU Gl G2/M ft<g>|Hjft#tt4> U 

HuH7 ©&|FfiHSfe©ttT^ &tf«lJi»0«f* % hPim-3 siRNA let 9 ., hPim-3 

* W**©.E7fl*<DEai##.ft, EtT ©E#J Srarf , 
(SH?ij#^-: 1) 

(E3W* : 2) 
(IB^#-§- : 3 ) 

^llfefll 3 "Cffi V^fc Pim-3 tyXT'y'f ^-©ttUfeBW*^^ 
(E?U## : 4 ) 

**w 3 v>fc pim-3 r >**>x7?4*~<DmmmM*mi', 
m&m-% : 5 ) 

MMM 3 Vm^tc GAPDH -t>xzf 7j^-<D}&mmw$:7*i- 0 

mmm 3 t?mv * fc gapdh t >m^x75 4 ^-ommmm z*-t 0 
m&m^- : 7 ) 

SMWM't? hPim-3 y-=>-^tcm^yp-^©&gE^J%* 
(E8»* : 8 ) 

mmm 7 ^/g ^ ttifc hPim-3 # y Ftttt&ft&mmzm^itLx- tr 

9) 

^*0>J 9 fcfctf t # § mRNA © 5? * KEM (cDNA ttfe) %7jk 
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<JBW#* : 10) 

M0!l 9 V1t*%$}<D siRNA <DJZ ? V*?- KiB^JSr^i-. 

(eaw* ; id 
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5 PmUr 1 <DT 5 7 WmmtCMm tt, #4<fct N-3c»j&»fc 39, 84, 296 Xf* 
300 # B 07 5 / lAX^ Ala s 85 # B ©7 § / Thr, 163 Xtt 333 # 

B ©7 S y S er, 195 X« 257 #1 ©T % /ffl%&& Leu, 271 # B © 

T 5 J IHMttf. Arg, 297 fiOTSy Asp, 313 # B © 7 $ 7 HAS 

2SPro, Xtt 316 # B ©7 5 y&8g# Val-CfcSr * /HiB?!l«r^-L ; i»o| 

io mm* i or § / MTU *r&tf #jj ^t*^ Kmsti-^afrs^^w^i-sfta 

2 . ffi i^tt^ 5 ^ * < £ 90% -e 5 , t»3fc£ i ie^© # y k q 

3 . #Rtt*fl>ft < t % 95%T?fc5, If ^ 1 E4t4># V K 0 

15 . 5 . 1 ©7 5 / 8&iB?iJ©&#gE?!l .;■ XttEW* 1075 ; miB^iJ 

4>&< t 80%©!H-WHt«r#U a»ogB3W§-l ©7S sWffltlgit 
i>&< N-*»*»fc 39, 84, 296 Xli 300 #:| ©7UMS# 
Ala, 85 # B ©7 5 7 Jftgt£# Thr, 163 Xti 333 # B ©7 * 7 mBM& Ser, 
195 Xtt 257 #107 5 7 MP Leu, 271 # B ©7 $ 7 i$£^ Atg, 297 
20 # B ©7 5 7 Asp, 313 # @ ©7 5 7 Pro, X« 316 # B ©7 

5 Val T-&57S ;M»l«>«^»tl .; MI*«40#J 

6. Hsfc^l, X«4|B«©#y-<7 p ^K, x«ft*3S5©^y-iy^ K9f 

. 8. ft^4|B«©^y-<7'^K^#^(C^-t-5^ 0 

9 . *K y * p —TvMftft, 7 p — rvMtflE-c* 5 , It* 

30 ^8ia«©^ 0 
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10. n#&8mm<Dtt#&-£tt, nm#>, j.ttsmMir>*m*wrB* 

1 1 . b*i#-§- i<dt%; mm\nn\^ < t *> 80%<z>mm&*% u ■•; 

IBM##1 ©T5 y«BBHc#*UT^ < i t> N-^^b 39, 84, 296 X 
5 fit 300 # a ©T 5 / Hd# Ala, 85 &&g;&S Thr, 163 Xtt 333 

# I ©T 5 / &m&& Ser, 195 Xtt 257 # S ©T 5 / fltftS* Leu, 271 # g 
©75/ Arg, 297 #a ©7 5 / ttSXtfS Asp, 313 # I © T 5 / 

Pro, Xtt 1316 # I ©T 5 / Val "Cfe 575/ HMS^T&ft L ; d>o 

12. ^ rattan* < * i> 90%t?& 5 % iKa 1 1 ie«t© # y % t v*<? 

h\ 

1 3 . gE*Blitt#4>fc < £ % 95%T?fc 5 , fifsfcE 1 1 IB^©sK JJ * * V**f- 
Kc 

is 14. «w»-i-ipr«/»s»il»tf*yv<^K%5i*-Ki k *, 

1 5 . b?q #* i © r 5 / wm\a>%$mm x mmm* i © r 5 / mm 
wic#u it 80%©ftwtt**u ^o@a^j#-§-i©T5/mia?!jn: 

Lr , < £ N-^ffi^fc. 39, 84, 296 Xfct 300 # f ©7 5 /H^gtfS 
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16. i2M##2 ©3? 436~m 1413 ©^ * l/*-*- KIB^JSr^tf, i&*)%?v 
K„ 

17. »*fln, 14, 1 5, xiti Bm*Tfrti**igGM<btfyx* v 
30 is, M**i 7©-^*— e»fMBjfe&h,fc, tar^DTML 
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1.9. m*mu xK4mm<D#v^'7'Th\ xtim^msmmo^v^y 
r mft&mm-rsxmv&vx* nxm 1 s v&Mmi&zmtfy yx 
tmx y **zrf- vm)t#B&isifaz4Hir&mu m^mx v yx 

2 o . wmm* i ©7 5 y wmzst* # y k «r=» - k-t § n 

2 1 . KM* 1<DT$ /mWfrtttt#9 <<7f- K&s- K1"5 SK y * * 

2 2. E5S#-&l-©T5/»B?II^f>jKy/<^K*r3'-Krs A #y* 

* WK^|t|*fe?&ot, »#3®2 0&t*2 1 © PCR/ST^^-fc^ 
V\ PCR ^fjUi «r*tr. 

2 3 . hto** i©7? smsm&ettr* y k* = - K1-5 , # y 5? 

* is** K*iftttl«t-5 * 5/ f t*oT, 2 0 ^0 2 1 © PCR ffiy^ ^ 
2 4. IB^J#-§-2 ©J*436~» 1413 ©* * l^-^ K^0lHftB*IICttjtt-r 

sro»s&#wwr«, * * v*-*- mas 15-25 <d rna 

2 5. * V*-* KW 18-24 "CfeS, 2 4 fSgto RNA 

2 6. * y*<f m& 21-23 % fit** 2 4 fB«0 RNA 

St, V/^StTfc** St#£2 4fBii©RNA#* 0 

2 8 . $£ft*^?sr#> EH##l ©T 5 /.lEJIi 80%©ftratt«r^- 

t57z;mmim-tz*i'.'**wv3bZs mm2 4ie«i^rna^ 0 

2 9 . m&m* ^s*t m$m%r kdtx; mmmt 90%.<Dmm&%% 

3 i . ia?y## i o <d * ? KEwa» £» * S RNA #3% 
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3 2 . k#j##i o ommK&^x, 'p&< t h im.m&HM, x« 

3 3. ^eo 3'-*«»e:***«r.#i- 5 , ft** 2 4 1S*<D^ RNA 

3 4 . tftftg 2 4 ~ 3 2 *v#> 1 JSIB^O RNA #^£-£t? % fc )■> ffFSK# 

3 5. fc MFfja^^o^M^^v^^®. xse©^*v/^fr&3g:gi- 

5«&Kl> ff3fc^2 4~3 2<DVv-ftL^l^iBig© RNA ^Sr^A1--5r 

3 6 . 3 4 |B*t©:*f.ScT?8S3g Lfc, / y PTty hjHBM e 
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W- - ?° 30 . , . . .40 59 
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1 MH&KFGS: 
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, no _ 120.. , . 130 . m . 150 

101 -GGj^GVIRIXjjDWPER^I)GFL LyLERPEPAO ,j!pIi^FniEl6G- AJjDEPLAKRF . 150 

101 jG^RGyiRLL i [DWEERPDGFL ■ t^ERP^R^g 1 ^ iDLJ^i^TESG ^LDE^ARRf-< 150 
101 



.dp^RGVlRLL I jDWEERPDGFL ■ l^RPEfc^ iDLFp^cAKG ;ALDE$& 
,G<jARQVIRL| JWFjpPlXjFL 1 PLERPBPA^! JOU^tf rE&G JjALDEPIlA 



... 160^ 170 L80 ^190 200 

151 T*A0\$^V|^ 200 

151 FAOVLAA\1$:CHN^^ 200 

151 FAQYLAAYRH CHNfcGVVlrilD JKDENfLLVDL ! 'RSjCS&LK^IDF iGSGA^XKDTV 200 



230. , . ^ 240 250 

[GRSATVWS iG\^LYDftrVC G^iPFEODEE 
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j 250 
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^ . .^210 220 
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20.1 yTDI^pTRV^ 'SPP^RYHiC ;YHGRSATyWS [LGFVI J^MVGii^tPFEQPRE 

« ., J g»T l .-^.70 ,,.280 ,^W0. (1P ^... ,300 

251 aLRGRI^FRR !£VSPECQOU .RWCLSfiRpSB. WSLTWAAH 1 PWMLGAbqGA 300 
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251 iliiGKtFFRR ' 'B&SPECQ&U EmSUtfSn r kPSLpQ^H Ptfl^TEGSY 300 

... 310 ^ 320 
301 jPESCDLRLCT ffcOTDQV^T fiSBitf 
301 ^ENCDLRlCAi LDTDDGASTl- SSSESLTI 
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.60 7Q 80^ _ . 90 ^100 
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SEQUENCE LISTING 



10/567681 

nmMimm 09feb» 



<110> Kureha Chemical Industry Company Limited 
MUKAIDA, Naofumi 
FUJI I, Chifumi 

<120> Polypeptide associated with hepatocellular carcinoma, polynucleotide encoding the 
polypeptide and RNA molecule supressing the polypeptide expression 

<130> 070101 1W01 

<160> 11 

<170> Patent In version 3. 1 

<210> 1 

<211> 326 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Leu Leu Ser Lys Phe Gly Ser Leu Ala His Leu Cys Gly Pro Gly 
15 10 15 

Gly Val Asp His Leu Pro Val Lys lie Leu Gin Pro Ala Lys Ala Asp 



20 



25 



30 



Lys Glu Ser 



Phe Glu Lys Ala Tyr Gin Val Gly Ala Val Leu Gly Ser 



35 



40 



45 



Gly Gly Phe 



Gly Thr Val Tyr Ala Gly Ser Arg lie Ala Asp Gly Leu 



50 



60 
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Pro Val Ala Val Lys His Val Val Lys Glu Arg Val Thr GIu Trp Gly 
65 70 75 80 

Ser Leu Gly Gly Ala Thr Val Pro Leu Glu Val Val Leu Leu Arg Lys 
85 90 95 

5 Val Gly Ala Ala Gly Gly Ala Arg Gly Val I le Arg Leu Leu Asp Trp 
100 105 110 

Phe Glu Arg Pro Asp Gly Phe Leu Leu Val Leu Glu Arg Pro Glu Pro 

115 120 125 

Ala Gin Asp Leu Phe Asp Phe lie Thr Glu Arg Gly Ala Leu Asp Glu 
10 130 135 140 

Pro Leu Ala Arg Arg Phe Phe Ala Gin Val Leu Ala Ala Val Arg His 
145 150 155 160 

Cys His Ser Cys Gly Val Val His Arg Asp Me Lys Asp Glu Asn Leu 
165 170 175 

15 Leu Val Asp Leu Arg Ser Gly Glu Leu Lys Leu I le Asp Phe Gly Ser 
180 185 190 

Gly Ala Leu Leu Lys Asp Thr Val Tyr Thr Asp Phe Asp Gly Thr Arg 

195 200 205 

Val Tyr Ser Pro Pro Glu Trp He Arg Tyr His Arg Tyr His Gly Arg 
20 210 215 220 

Ser Ala Thr Val Trp Ser Leu Gly Val Leu Leu Tyr Asp Met Val Cys 
225 230 235 240 

Gly Asp He Pro Phe Glu Gin Asp Glu Glu lie Leu Arg Gly Arg Leu 
245 250 255 

25 Leu Phe Arg Arg Arg Val Ser Pro Glu Cys Gin Gin Leu I le Arg Trp 
260 265 270 

Cys Leu Ser Leu Arg Pro Ser Glu Arg Pro Ser Leu Asp Gin lie Ala 

275 280 285 

Ala His Pro Trp Met Leu Gly Ala Asp Gly Gly Ala Pro Glu Ser Cys 
30 290 295 300 
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Asp Leu Arg Leu Cys Thr Leu Asp Pro Asp Asp Val Ala Ser Thr Thr 
305 310 315 320 

Ser Ser Ser Glu Ser Leu 
325 

5 

<210> 2 
<211> 2392 
<212> DNA 
<213> Homo sapiens 

10 

<400> 2 

agcggaccga cgcgacacgc cgtgcgcctc cgcggctgcg ctacgaaaac gagtcccgga 60 
goggcocogo gcoogccgoa cooggcooto goocacccga agacaggcgc ccagotgooc 120 

15 

cgccgtctcc ccagctagcg cccggccgcc gccgcctcgc gggccccggg cggaaggggg 180 
cggggtcccg attcgccccg cccccgcgga gggatacgcg gcgccgcggc ccaaaacccc 240 
20 cgggcgaggc ggccggggcg ggtgaggcgc tccgcctgct gctcgtctac gcggtccccg 300 
cgggccttcc gggcccactg cgccgcgcgg accgcctcgg gctcggacgg ccggtgtccc 360 
cggcgcgccg ctcgcccgga tcggccgcgg cttcggcgcc tggggctcgg ggctccgggg 420 

25 

aggccgtcgc ccgcgatgct gctctccaag ttcggctccc tggcgcacct ctgcgggccc 480 

ggcggcgtgg accacctccc ggtgaagatc ctgcagccag ccaaggcgga caaggagagc 540 

30 ttcgagaagg cgtaccaggt gggcgccgtg ctgggtagcg gcggcttcgg cacggtctac 600 
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gcgggtagcc gcatcgccga cgggctcccg gtggctgtga agcacgtggt gaaggagcgg 660 

gtgaccgagt ggggcagcct gggcggcgcg accgtgcccc tggaggtggt gctgctgcgc 720 

5 

aaggtgggcg cggcgggcgg cgcgcgcggc gtcatccgcc tgctggactg gttcgagcgg 780 

cccgacggct tcctgctggt gctggagcgg cccgagccgg cgcaggacct cttcgacttt 840 

10 atcacggagc gcggcgccct ggacgagccg ctggcgcgcc gcttcttcgc gcaggtgctg 900 

gccgccgtgc gccactgcca cagctgcggg gtcgtgcacc gcgacattaa ggacgaaaat 960 

ctgcttgtgg acctgcgctc cggagagctc aagctcatcg acttcggttc gggtgcgctg 1020 

15 

ctcaaggaca cggtctacac cgacttcgac ggcacccgag tgtacagccc cccggagtgg 1080 

atccgctacc accgctacca cgggcgctcg gccaccgtgt ggtcgctggg cgtgcttctc 1140 

20 tacgatatgg tgtgtgggga catccccttc gagcaggacg aggagatcct ccgaggccgc 1200 

ctgctcttcc ggaggagggt ctctccagag tgccagcagc tgatccggtg gtgcctgtcc 1260 

ctgcggccct cagagcggcc gtcgctggat cagattgcgg cccatccctg gatgctgggg 1320 

25 

gctgacgggg gcgccccgga gagctgtgac ctgcggctgt gcaccctcga ccctgatgac 1380 

gtggccagca ccacgtccag cagcgagagc ttgtgaggag ctgcacctga ctgggagcta 1440 

30 ggggaccacc tgccttggcc agacctggga cgcccccaga ccctgacttt ttcctgcgtg 1500 
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ggccgtctcc tcctgcggaa gcagtgacct ctgacccctg gtgaccttcg ctttgagtgc 1560 

cttttgaacg ctggtcccgc gggacttggt tttctcaagc tctgtctgtc caaagacgct 1620 

5 

ccggtcgagg tcccgcctgc cctgggtgga tacttgaacc ccagacgccc ctctgtgctg 1680 

ctgtgtccgg aggcggcctt cccatctgcc tgcccacccg gagctctttc cgccggcgca 1740 

10 gggtcccaag cccacctccc gccctcagtc ctgcggtgtg cgtctgggca cgtcctgcac 1800 

acacaatgca agtcctggcc tccgcgcccg cccgcccacg cgagccgtac ccgccgccaa 1860 

ctctgttatt tatggtgtga ccccctggag gtgccctcgg cccaccgggg ctatttattg 1920 

15 

tttaatttat ttgttgaggt tatttcctct gagcagtctg cctctcccaa gccccagggg 1980 

acagtgggga ggcaggggag ggggtggctg tggtccaggg accccaggcc ctgattcctg 2040 

20 tgcctggcgt ctgtcctggc cccgcctgtc agaagatgaa catgtatagt ggctaactta 2100 

aggggagtgg gtgaccctga cacttccagg cactgtgccc agggtttggg ttttaaatta 2160 

ttgactttgt acagtctgct tgtgggctct gaaagctggg gtggggccag agcctgagcg 2220 

25 

tttaatttat tcagtacctg tgtttgtgtg aatgcggtgt gtgcaggcat cgcagatggg 2280 

ggttctttca gttcaaaagt gagatgtctg gagatcatat ttttttatac agfftatttca 2340 

30 attaaaatgt ttttgtacat aaaaaaaaaa aaaaaaaaaa aaaaaaaaaa aa 2392 
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<210> 3 

<211> 28 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Pim-3 sense primer 

<400> 3 

aagcagtgac ctctgacccc tggtgacc 28 

<210> 4 

<211> 25 

<212> DNA 

<213> Artificial sequence 
<220> 

<223> Pim-3 ant i sense primer 

<400> 4 

cagcggaacc gctcattgcc aatgg 25 

<210> 5 
<211> 20 
<212> DNA 

<213> Artificial sequence 
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<220> 

<223> GAPDH sense prime 
5 <400> 5 

accacagtcc atgccatcac 20 



<210> 6 

10 <211> 20 

<212> DNA 

<213> Artificial sequence 
<220> 

15 <223> GAPDH ant i sense primer 

<400> 6 

tccaccaccc tgttgctgta 20 

20 

<210> 7 

<211> 20 

<212> DNA 

<213> Artificial sequence 

25 

<220> 

<223> Probe used in first screening of hPim-3 



<400> 7 
30 ctgtgaagca cgtggtgaag 
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<210> 8 

<211> 19 

5 <212> PRT 

<213> Artificial sequence 

<220> 

<223> Epitop used in the production of antibody to hPim-3 polypeptide 

10 

<400> 8 

Cys Gly Pro Gly Gly Val Asp His Leu Pro Val Lys He Leu Gin Pro 
15 10 15 

Ala Lys Ala 



<210> 9 
20 <211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

25 <223> Targeted mRNA 
<400> 9 

gcacgtggtg aaggagcgcg g 21 

30 
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<210> 10 

<211> 21 

<212> RNA 

<213> Artificial sequence 

5 

<220> 

<223> siRNA in example 9 

<400> 10 

10 ccgcgcuccu ucaccacgug c 21 



<210> 11 

<211> 19 

15 <212> RNA 

<213> Artificial sequence 

<220> 

<223> Random RNA fragment 

20 

<400> 11 

gcgcgcuuug uaggauucg 19 
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